A Gram-negative, rod-shaped, non-spore-forming, yellow-pigmented bacterium (strain B2 T )
isolated from wastewater of a sequence batch reactor showing enhanced phosphorus removal was investigated to determine its taxonomic status. Complete 16S rRNA gene sequence analysis indicated that the organism should be placed in the genus Chryseobacterium. The strain contained a polyamine pattern with sym-homospermidine as the major compound, menaquinone MK-6 as the predominant menaquinone and ai-C 15 : 0 , i-C 15 : 0 and C 16 : 1 as the major fatty acids. Phosphatidylethanolamine and several unidentified lipids were detected in the polar lipid profile. Phylogenetically, strain B2 T was most closely related to Chryseobacterium indoltheticum and Chryseobacterium gleum (96?2 and 95?9 % 16S rRNA gene sequence similarity, respectively). The phylogenetic distance from any validly described species within the genus Chryseobacterium, as indicated from 16S rRNA gene sequence similarities, and its phenotypic properties demonstrate that strain B2 T represents a novel species, for which the name Chryseobacterium defluvii sp. nov. is proposed; the type strain is B2 T (5DSM 14219 T 5CIP 107207 T ).
The recognition of the Cytophaga-FlavobacteriumBacteroides group as a separate line of descent within the domain Bacteria has been clearly demonstrated by different rRNA-based studies (Bauwens & De Ley, 1981; Paster et al., 1985; Segers et al., 1993; Weisburg et al., 1985; Woese et al., 1990) . Within the family Flavobacteriaceae, which was emended by Bernardet et al. (1996) , the genera Bergeyella, Chryseobacterium and Riemerella form a separate branch on the basis of rRNA cistron similarity studies (Vandamme et al., 1994) and phenotypic characteristics. At the time of writing, the genus Chryseobacterium contains the species Chryseobacterium gleum, Chryseobacterium indologenes, Chryseobacterium balustinum, Chryseobacterium indoltheticum, Chryseobacterium meningosepticum, Chryseobacterium scophthalmum and the recently described species 'Chryseobacterium proteolyticum' (Yamaguchi & Yokoe, 2000) . The genus Riemerella comprises the two species Riemerella anatipestifer (Segers et al., 1993) and Riemerella columbina (Vancanneyt et al., 1999) and the genus Bergeyella accommodates the single species Bergeyella zoohelcum (Vandamme et al., 1994) , which was originally described as Weeksella zoohelcum by Holmes et al. (1986) .
During selective enrichment experiments of a phosphorusremoving defined mixed bacterial culture from activated sludge (Hollender et al., 2002) , four bacterial isolates were obtained, one of them showing yellow-pigmented colony morphology on nutrient agar. This strain (B2 T ) was isolated from an activated sludge enrichment on R2A agar (Oxoid). The isolate was subcultivated on this medium at 25˚C for 48 h for further analyses. The Gram reaction was tested as described by Gerhardt et al. (1994) . Cell morphologies were observed under a light microscope (10006 magnification) (Zeiss) with cells grown for 3 days at 30˚C on tryptone-soy agar (TSA; Oxoid). On nutrient agar (Oxoid), strain B2
T formed visible colonies (diameter of about 2 mm) within 24 h at 30˚C. No growth was observed within 14 days at 4˚C or at temperatures above 45˚C. At 15˚C, very small colonies were visible after 7 days incubation. The colonies were yellowish, translucent and shiny with entire edges. After prolonged incubation, colonies were not detectable as single entities because of the production of extracellular slimy substances. Oxidase activity was tested using Bactident-Oxidase test strips (Merck) according to the manufacturer's instructions. Strain B2
T was oxidase-positive. Cells were non-motile, non-spore-forming rods (about 2 mm in length) and stained Gram-negative. Strain B2
T was able to grow on various nutrient-rich media, including TSA (Oxoid), but was not able to grow on MacConkey agar. Physiological characterization was done as described previously (Kämpfer et al., 1991) , with the modification that all media were diluted threefold. Additional tests were performed using the Micronaut-E gallery (Merlin, formerly known as TTE-AS; Kämpfer, 1990) .
Strain B2
T produced acid from D-glucose, D-maltose, trehalose and D-cellobiose (weak). No acid was produced from several other sugars and related compounds. In addition, only a few carbon sources were utilized. Most of the tested p-nitrophenyl derivatives were hydrolysed (see species description).
Fatty acid methyl esters were extracted and prepared by the standard protocol of the Microbial Identification System (MIDI; Microbial ID). Extracts were analysed using a Hewlett Packard model HP6890A GC equipped with an FID, an automatic sampler, an integrator and a computer, as described previously (Kämpfer & Kroppenstedt, 1996) . In strain B2 T , the fatty acids 15 : 0 iso (58?5 %), 17 : 0 iso 3-OH (14?1 %) and summed feature 4 (16 : 1w7c/t and/or 15 : 0 iso 2-OH, 8?4 %) were predominant. The detailed fatty acid composition is shown in Table 1 . Because the results shown in this table are based on fatty acid analyses under identical conditions, these results can be compared directly. It is obvious that isolate B2
T had larger relative amounts of 15 : 0 iso and 13 : 0 iso than all other Chryseobacterium species. Although representatives of the genera Riemerella and Bergeyella showed similar fatty acid profiles, differentiation on the basis of amounts of several other fatty acids is possible (e.g. iso 17 : 1w9c and 17 : 0 iso 3-OH).
Analysis of the respiratory quinones of strain B2
T by HPLC (Tindall, 1990) gave only one characteristic peak, which corresponded to menaquinone MK-6. Polyamine analysis (Busse & Auling, 1988; Busse et al., 1997) revealed a pattern for strain B2
T that is characteristic for Chryseobacterium (Hamana & Matsuzaki, 1990 , 1991 Data for reference species were taken from Segers et al. (1993) (other Chryseobacterium species except C. scophthalmum and Bergeyella species), Mudarris et al. (1994) (C. scophthalmum) and Vancanneyt et al. (1999) (Riemerella) . Fatty acids that account for less than 1 % of the total fatty acids in all strains studied are not shown. Therefore, the percentages do not add up to 100 %. For R. anatipestifer, R. columbina and C. scophthalmum, the means and standard deviations for strains containing the fatty acids are shown. tr, Trace (less than 1 %); ND, not detected; ECL, equivalent chain length (i.e. the identity of the fatty acids is unknown). Only trace amounts of 1,3-diaminopropane, cadaverine and putrescine were detected. Polar lipids were determined by two-dimensional TLC as described previously (Ventosa et al., 1993) . Phosphatidylethanolamine was detected as the major lipid in B2 T . In addition, several unknown polar lipids were detected (Fig. 1) .
The 16S rRNA gene was amplified by PCR using universal primers 27f and 1492r (Lane, 1991) and sequenced as described previously (Wieser et al., 1999) . Phylogenetic analysis was performed using the ARB software package (Strunk et al., 1999) . Distance matrix, maximum-parsimony and maximum-likelihood methods, as implemented in the ARB software package, were applied for tree construction (Strunk et al., 1999) (Fig. 2) .
The 16S rDNA sequence of strain B2
T consisting of a continuous stretch of 1415 bp (positions 28-1443, according to Escherichia coli numbering) was used to search GenBank, EMBL and the Ribosomal Database Project. Sequence searches showed that strain B2
T was phylogenetically most closely related to representatives of the family Flavobacteriaceae. The results of the sequence similarity calculations indicated that the nearest relatives of strain B2
T are C. indoltheticum (96?2 % sequence similarity), C. gleum (95?9 %) and C. indologenes (95?9 %). A sequence similarity of 95?0 % was observed to 'C. proteolyticum'. Only slightly lower sequence similarities (92?0-95?4 %) were found to species from the genera Riemerella and Bergeyella. From these results, it is evident that strain B2 T belongs to the genus Chryseobacterium. The results of maximum-parsimony analysis showed a separate position for strain B2
T , most closely related to 'C. proteolyticum', but also closely related to C. gleum and C. indoltheticum. The branching patterns of the trees were not stable; however, strain B2
T was always clearly separate from all other species.
The detection of menaquinone MK-6 as the only quinone, sym-homospermidine in the polyamine pattern, the large amounts of 15 : 0 iso and the 16S rRNA sequence clearly placed strain B2 T in the genus Chryseobacterium. However, strain B2
T differs from all other previously described species belonging to this genus.
The main reason for creation of a novel species for strain B2 T was the rather high degree of sequence divergence of the 16S rRNA gene in comparison with the corresponding sequences from different species of the genus Chryseobacterium. It was shown clearly by Yamaguchi & Yokoe (2000) that Chryseobacterium species that share 16S rRNA gene sequence similarities of 94?9-96?0 % are distinct species on the basis of DNA-DNA pairing studies, with only 3?0-31?0 % DNA-DNA similarity. In addition, differences in physiological features were found in comparison with described Chryseobacterium species.
On the basis of these results, strain B2
T is proposed as a representative of a novel species of the genus Chryseobacterium, Chryseobacterium defluvii sp. nov.
Description of Chryseobacterium defluvii sp. nov.
Chryseobacterium defluvii (de.flu9vi.i. L. gen. n. defluvii of sewage). T (AJ309324) and other members of the genera Chryseobacterium, Riemerella and Bergeyella based on a comparison of 16S rDNA sequences. The tree was constructed using the maximum-parsimony method. Sequence data for other strains were obtained from the EMBL database. The tree also includes the 16S rRNA sequence of the novel species 'Chryseobacterium joostei ', which has not yet been published (Hugo et al., 2003) .
Cells are non-motile, non-spore-forming rods (approx. 2 mm in length). Gram-negative, oxidase-positive, showing an oxidative metabolism. Good growth is observed on R2A agar, TSA and nutrient agar at 25-30˚C, but not on MacConkey agar. Colonies are yellowish, translucent and shiny with entire edges. Menaquinone MK-6 is the predominant quinone and sym-homospermidine is the major polyamine. Phosphatidylethanolamine is the major lipid; several unknown polar lipids are also present. The fatty acid profile is composed largely of 15 : 0 iso (58?5 %), 17 : 0 iso 3-OH (14?1 %) and summed feature 4 T from other Chryseobacterium, Riemerella and Bergeyella species Species: 1, C. defluvii sp. nov. B2 T ; 2, C. proteolyticum (n52); 3, C. gleum (n512); 4, C. indologenes (n513); 5, C. balustinum (n51); 6, C. indoltheticum (n51); 7, C. meningosepticum (n549); 8, C. scophthalmum (n57); 9, R. anatipestifer (n516); 10, R. columbina (n513); 11, B. zoohelcum (n530). Data for reference species were taken from Yamaguchi & Yokoe (2000) , Holmes et al. (1984 Holmes et al. ( , 1986 , Yabuuchi et al. (1983) , Segers et al. (1993) , Mudarris et al. (1994) and Vancanneyt et al. (1999) . n, Number of strains tested. +, All strains tested positive; (+), weakly positive; 2, all strains tested negative; V, variable, but the number of positive strains is not available; NA, not available. Two figures separated by a solidus (/) refer to the number of positive strains/number of strains tested. 
